2 + k 2 ), the contours. of constant ener.~y, and .
. -X y £·.
energy band structures in various·directions. It has been found.that these results, while well known, are not usually interconnected and presented together for the student.
I. INTRODUCTION
Students in solid state physics courses·usually are exposed to energy-wave vector relations t = E::(k) for electrons in:. solids, toconstant energy surfaces (particularly the. lenni surface) and to energy band structtires. However, i t is sometimes not cl~ar to the students what the connection between these concepts is, and hotv the information contained in the various results .fits together.
In teaching a one-quarter course in introductory solid state physics in this Department, the. author prepared a few pages of notes whose aim was the explanation of the interconnection of these concepts. Although the material in these notes is well known, it is not usually presented to the student in one place, and the connections between the various concepts are not usually emphasized. In particular, Figure 1 , while of obvious content, does not appear in any text known to the author; this figure has proved very useful to students in the course.
• 2.
II. FREE ELECTRONS IN TWO DIMENSIONS
For simplicity and clarity of presentation, the results displayed are limited to the simple case of free electrons in a two dimensional square lattice of lattice constant a.
For a two-dimensional free electron gas, the relation between energy and wave vector (the dispersion relation) is given by
In equation (1), E is the electron energy, m is the free electron mass, n is Planck's constant divided by 2'IT, (k ,k ) are the cartesian components of the X y ·.
two-dimensional wave vector
and k and k are orthogonal unit vectors in the two-dimensional k-space under X y consideration.
If one plots Equation (1) in a three-dimensional space whose coordinates are (E,k ,k ), the result is'a circular paraboloid as shown in Figure 1 . This X y figure shows the (k ,k ) plane with E(k)plotted as a function of k and k . The 
as shown in Figure 3 . In this example, the plane P is the plane k = 0 and the y direction k' is the k direction. The curve given by equation (4) If we examine the intersection of the dispersion relation with another plane containing the energy axis, we obtain the energy band structure in another direction. Figure 4 shows the intersection of the dispersion relation paraboloid with the plane k = 0, giving the curve ., ' ., ... 
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